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(57) ABSTRACT

The mvention relates to a packaging machine for inserting
articles which are prepackaged 1n bags, into folding boxes 1n
an 1sertion area. The bags can be mserted via an opening
cross-section of the box which 1s able to be at least partially
covered by an essentially flat top flap. A device having a
receiving area for a top flap of a box 1s provided in the
insertion area. The top tlap 1s, in the insertion area, positioned
in the receiving area and 1s kept 1n a convex shape so that, at
least during the insertion of the bag and of the box when the
top tlap 1s convexly shaped, the opeming cross-section of the
box 1s larger than when the top flap 1s flat.
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PACKAGING MACHINE FOR INSERTING AN
ARTICLE TO BE PACKAGED INTO A
PACKAGE

CROSS-REFERENCE TO RELAT
APPLICATION

s
w

This application 1s a 35 USC 371 application of PCT/E
2006/050867 filed on Feb. 13, 2006.

[T
g

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The invention relates to an improved packaging machine
for inserting product to be packaged into packaging means, 1n
particular for inserting a product packed 1n bags into prefer-
ably folding boxes.

The mvention relates to a packaging machine for inserting,
product to be packaged into packaging means, in particular
for inserting a product packed in bags into preferably folding
boxes, as generically defined 1n further detail by the preamble
to claim 1.

2. Description of the Prior Art

Fundamentally, a package or packaging means represents a
separable wrapping of goods or a product to be packaged that
makes 1t possible for the goods or product to be packaged,
closed, and prepared for shipment. Moreover, packaging
means are intended to simplify the production process in such
a way that no further transier operations occur. In addition,
packaging means should also be usable as advertising media
and should protect the product to be packaged against pres-
sure, impact, moisture, and temperature; 1t should make stor-
age easier; 1t should optimize portability and the use of space;
it should make handling easier during sale; and it should
assure that the package 1s suitably i1dentified as to fragility,
perishability, or danger, or for the sake of simpler or even
automatable completion of orders.

For packaging product to be packaged, packaging
machines or machines and systems are used for partially or
tully automatic production of a package, for packing or dis-
pensing certain quantities of a product, and for decoration and
labeling of the package. Numerous versions of packaging
machines exist; each type of machine i1s customized to the
processing of certain packaging materials and to the use of
special technologies. Depending on the material to be pack-
aged, distinctions are made among machines for liquids, for
pastelike, doughy and viscous compositions, for bulk goods,
for individual parts, for solid parts, for parcels, or the like.
(Given the sometimes extensive work operations 1n the pack-
aging system, machines suitable for the various operations
are lined up 1n succession.

The first work step includes the fabrication and preparation
of the package for receiving the goods. Bags, cups, small
tubes, or the like are created from strips of paper, metal or
plastic film by means of adhesive bonding, welding, and
shaping. Ampules are sterilized; folding boxes are stamped
out and prepared. Next, the matenal to be filled, or product to
be packaged, 1s metered and introduced into the intended
package. Metering in terms of the volume, mass, or number of
parts 1s done by means of controlled valves, metering screws,
welghing devices, and apportioning devices. Next, the pack-
age 1s closed, to suit the material filling 1t and the packaging
material; this can be done by folding, glueing, welding, and
the msertion or application of a closure 1n a natural atmo-
sphere, 1n a vacuum, or 1n an nert gas environment.
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A second packaging operation often follows, during which
the packed goods are wrapped for instance with instructions
for use and a folding box.

Particularly during the second packaging operation, the
possibility exists that the product to be packaged to be intro-
duced imto the packaging means will have a larger cross
section than the opening cross section of the packaging
means. Especially with products such as bottles or tubes, as
well as bags, that have nonhomogeneous surfaces, the height
of the product to be packaged 1s greater than that of the
packaging means, which puts undesirable restrictions on a
packaging operation.

To reduce or eliminate the limitation of the packaging
operation, in the industry a change has been made so that
packaging means embodied as folding boxes are opened
wider on a top side by means of one or more vacuum devices,
so that the opening cross section of a folding box can be
enlarged 1n a manner that improves the packaging operation.

In packaging machines that operate intermittently, opening,
a folding box more widely by means of vacuum devices 1s
done while a conveyor device for furnishing packaging means
1s at a standstill in the area of an insertion zone, where the
product to be packaged 1s introduced into the packaging
means.

However, it 1s disadvantageous that the operation of wid-
ening a folding box 1s done betore the product to be packaged
1s actually 1nserted into the opened folding box, and once the
product to be packaged has been inserted, the vacuum device
or devices must be detached from the folding box before the
filled folding box call be transported onward 1n the packaging
machine. This undesirably lengthens the dwell time of the
folding box 1n the insertion zone of the packaging machine,
thus lessening the throughput of the packaging machine.

If worsening of the throughput of a packaging machine 1s to
be avoided, then a shorter packaging time 1s available for the
insertion operation. Since during the packaging the insertion
operation 1tself 1s a very time-dependent, sensitive operation,
problems that are exacerbated by speeded-up procedures eas-
i1ly occur during this phase, and hence shortening the cycle
time of the insertion operation makes the packaging machine
more vulnerable to problems.

A prerequisite of widening a folding box by means of a
vacuum device 1s a nonpositive engagement between the
vacuum device and the folding box; the nonpositive engage-
ment 1s affected by various factors, such as the cardboard
quality, pressure drop, wear of the suction device, or dirt.
However, these factors disadvantageously mean that the
operation of widening a folding box cannot be performed
with the same quality throughout a packaging process.

In addition, the position of a top flap of a folding box 1s
indefinite, and 1f the positioning 1s unfavorable, it can impair
both the process of mserting the product to be packaged 1nto
the folding box and the operation of widening the folding box
itself. If widening and cross-sectional enlargement of a fold-
ing box by means of vacuum devices 1s to be feasible at all, the
top flap must be located 1n a position that 1s parallel to the top
side of the folding box. This 1s due to the fact that 1n positions
in which the top flap, 1n the area of a creased edge, 1s pivoted
relative to the surface of the folding box in such a way that the
top flap and the surface of the folding box form an angle
smaller than 180°, the top flap stabilizes the creased edge and
hinders the desired enlargement of the opening cross section
of the folding box by means of vacuum devices.

In order nevertheless to be able to perform widening of a
folding box even at disadvantageous positions of the top flap,
the widening operation 1s performed during the operation of
iserting product to be packaged into the folding box; an
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insertion device that 1s located above the product to be pack-
aged 1s introduced, during the insertion operation, into the
folding box before the product to be packaged 1n order to
widen the opening cross section of the folding box.

However, 1t 1s then disadvantageous that the insertion
device must be in the lead, ahead of the actual insertion of the
product to be packaged, and must be moved out of the folding
box before the product to be packaged 1s 1inserted; this kind of
procedure 1s therefore characterized by being highly dynamic
and must be performed with extreme precision, 1f damage to
the packaging means or to the product to be packaged 1s to be
avoided.

Both widenming by means of a vacuum and widening a
folding box by lifting one side of the box from its underside
have the disadvantage that during an insertion operation, a top
tflap 1s not necessarily located 1n a verifiable position relative
to the associated surface of the folding box, so that upon
disadvantageous stabilization of the creased edge during the
operation of widening the folding box, impermissibly strong
deformation forces may have to be exerted under some cir-
cumstances, and these can cause damage to the folding box.

The present invention therefore has the object of making a
packaging machine available by means of which the afore-
mentioned disadvantages are avoided 1 a simple and eco-
nomical way.

SUMMARY AND ADVANTAGES OF THE
INVENTION

The packaging machine of the invention for inserting prod-
uct to be packaged into packaging means, 1n particular for
inserting material packaged in bags into preferably folding
boxes, 1s embodied with an insertion zone 1n which the prod-
uct to be packaged 1s itroduced into the packaging means.
The product to be packaged can be inserted 1into the packaging
means 1n each case via an opening cross section that 1s at least
partially coverable by an essentially flat top tlap.

In the 1insertion zone, a device with arecetving area for a top
flap of a packaging means 1s provided; the top flap 1n the
insertion zone 1s positioned in the receiving area 1n such a way
and 1s kept 1n a convex shape such that the opening cross
section of the packaging means, at least during the insertion
of the product to be packaged into the packaging means with
the top tlap convexly shaped, 1s greater than 1n the flat state of
the top flap, thus malting simple, problem-iree introduction
of product to be packaged into packaging means, such as
tolding boxes, possible, and the product to be packaged can
be larger 1n cross section than the opening cross section of the
packaging means.

A top tlap of a packaging means 1s preferably guided on 1ts
upper and lower sides 1n the device, and as a result secure
positioning of a packaging means, embodied as a folding box,
and of the top tlap corresponding to 1t 1s thus provided. Hence
the operation of mserting product to be packaged into a pack-
aging means 1s designed very securely 1n a simple way.

The enlarged opening cross section of the packaging
means or of a folding box 1s related directly to a convex shape
of the upper creased edge, which 1s established by the convex
shape of the top tlap; via the device, the top flap can preferably
be kept 1n a position, relative to the top side of the packaging
means, in which the top side of the packaging means and the
top flap form an angle of 180° with one another, 1n which
position a disadvantageous stabilization of the creased edge 1s
avoided. The convex curvature of the creased edge between
the top tlap and the top side of the packaging means, 1n an
advantageous refinement of the subject of the invention, can
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be adapted individually to any desired format and also to
different degrees of filling of a packaging means.

The packaging machine of the invention furthermore offers
the advantage that a packaging means, during the process of
insertion of the product to be packaged into the packaging
means, already has the cross-sectional enlargement require-
ment for the insertion operation, and the mnsertion operation
can be performed without a time lag, or 1n other words with-
out shortenming the cycle time.

In the packaging machine of the invention, the opening
cross section of a packaging means 1s enlarged 1n a positive-
engagement way, and the procedure according to the mven-
tion 1s gentler to the material, compared to methods known 1n
the industry.

The enlargement of the opening cross section of the pack-
aging means takes place automatically and can be verified
unequivocally; as a result, the widening of a packaging means
in the opening area 1s performed within predefined tolerances,
in the area of the msertion zone, each time a product passes

through.

BRIEF DESCRIPTION OF THE DRAWINGS

One exemplary embodiment of the invention 1s described
in Turther detail herein below, with reference to the drawings,
in which:

FIG. 11s a simplified perspective view of packaging means,
product to be packaged to be introduced into the packaging
means, and a device according to the mvention for widening
the packaging means;

FIG. 2, a three-dimensional individual view of a packaging,
means and of the widening device, during a phase of ntro-
ducing a top tlap into a recerving area of the device;

FIG. 3, a view corresponding to FIG. 2 of the packaging
means and of the widening device, 1n which the top flap 1s
increasingly located 1n the receiving area of the device;

FIG. 4, a view, corresponding to FIG. 2 and FIG. 3, of the
packaging means and ol the widening device, 1n which the top
flap 1s located over its entire width 1n the receiving area and 1s
kept 1n a convex shape;

FIG. 5, a schematic side view of the widening device, seen
from a direction V shown 1n detail in FIG. 4; and

FIG. 6, a three-dimensional cross-sectional view of the
widening device, taken along the line VI-VI of FIG. 5.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In FIG. 1, part of a packaging machine 1, embodied as a
cardboard-box-making machine, for inserting product 2 to be
packaged into packaging means 3 1s shown. The product 2 to
be packaged 1n this case 1s material packed 1n bags, which are
introduced into packaging means 3, embodied as folding
boxes, 1n an 1nsertion zone 4 of the packaging machine 1.

The packaging machine 1 includes a first conveyor device
5 for furnishing the bags 2 1n the insertion zone 4 and a second
conveyor device 6 for furnishing the folding boxes 3 1n the
isertion zone 4, as well as an insertion device, not 1dentified
by reference numeral, for displacing the bags 2 into the fold-
ing boxes 3 in the imnsertion zone 4 and essentially transversely
to a direction of motion of the conveyor devices 5 and 6.

The insertion direction of the bags 2 into the folding boxes
3 and the directions of motion of the conveyor devices 5 and
6 are represented graphically by the arrows 1n FIG. 1 1denti-
fied by reference numerals 7, 8, and 9, respectively.

The product to be packaged or bags 2 can each be intro-
duced into the folding boxes 3 via a respective rectangular
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opening cross section 11 of the folding boxes that can be
covered at least partially by an essentially flat top flap 10; the

opening cross section 11 1s defined by the four sides 3A
through 3D of a folding box 3.

Between the top flap 10 and the side 3 A of the folding box
3, aso-called creased edge 12 1s provided, which represents a
jointlike area for the top flap 10 about which the top tlap 10

can be pivoted relative to the side or top side 3 A of the folding
box 3.

In the insertion zone 4, a device 13 1s provided by means of
which the top flap 10, the creased edge 12, and the top side 3A
of the folding box 3 can be converted, beginning at a flat form,
into a convex shape and held 1n that shape 1n at least some
areas 1n the 1msertion zone 4, so that the opening cross section
11 of the packaging means or of a folding box 3, during the
insertion of the product 2 to be packaged into the packaging
means 3, while the top flap 10 1s shaped convexly, 1s larger
than 1n a flat state of the top tlap 10.

To that end, the top flap 10 1s inserted, 1n the manner show
in FIGS. 2 through 4, into a recerving area 14, shown 1n
greater detail i FIG. §, of the device 13, the latter being
embodied as immobile relative to the insertion zone 4; in the
area ol the insertion zone 4, the top flap 10 1s positioned 1n the
receiving area 14 of the device 13 1n such a way that the
opening cross section 11 of a folding box 1s enlarged to the
extent required for the operation of inserting the product 2 to
be packaged 1nto the folding box 3.

The recerving area 14 1s embodied with an 1ntroduction
area 135 for the top tlap 10 that beginning at an opening area
15 A tapers continuously in the direction of a guide area 14A
for the top flap 10 of the receiving area 14, which has an
essentially constant gap size.

The receiving area 14 1s turthermore embodied with an
outlet area 16 for the top flap 10 that increases 1n size con-
tinuously, beginning at the guide area 14 A, 1n the direction of
a Turther opening area 16A of the recetving area 14.

Because of the embodiment of the device 13 with the
introduction area 15 and the outlet area 16, especially gentle
guidance of the top tlap 10 1n the recerving area 14 1s assured
since both the introduction area 135 and the outlet area 16 are
embodied 1 funnel-like fashion, thus simply and reliably
avolding not only skewing between the top flap 10 and the
device 13 but also damaging deformation of the top flap 10
itself.

The guide area 14 A of the receiving arca 14 1n this case 1s
embodied as a groove, extending 1n the feeding direction 8 of
the folding boxes 3 and embodied with a convex curvature
relative to the top side 3A, toward the device, of the folding
boxes 3. The receiving area 14 1s furthermore defined by an
upper part 13A and a lower part 13B, the latter solidly joined
to the upper part via a screw connection.

In addition, the upper part 13 A 1s embodied with a fasten-
ing element 17, by means of which the position of the device
13 1n the directions represented by the double arrow 18 1s
made variable. Thus the position of the device 13 can be
adapted to a position of the top flap 10 of the folding boxes 3,
or to a height of the folding boxes 3.

In addition, the device 13, on the side toward the product to
be packaged, 1s embodied with a convex recess 19, so that the
insertion area for the product 2 to be packaged 1n the insertion
zone 4 1s not hindered or restricted by the device 13. The
convex recess 19 1n this case 1s adapted to the convex shape of
the guide area 14 A of the recerving area 14, and 1t 1s under-
stood that 1t can deviate from that; the recess 19 should be
provided 1n such a way that the insertion of the bags 2 1nto the
folding boxes 3 1s unhindered by the device 13.
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In FIG. 6, a three-dimensional cross-sectional view of the
device 13 1s shown, taken along the line VI-VI shown 1n FIG.
5. It can be seen from the view 1n FIG. 6 that the device 13, in
the area of the lower part 13B, on a side toward the product to
be packaged or bags 2 to be mtroduced 1nto the packaging
means or folding boxes 3, 1s embodied with an 1ntroduction
bevel 20, which 1s disposed 1n the area of the convex recess 19
and 1s rounded 1n cross section, so that a bag 2 introduced into
a folding box 3 as harmoniously as possible, past the device
13, and 1n the area of the introduction bevel 20 will not be
damaged by contact with the device 13.

The packaging operation and the widening of the cross-

sectional opening 11 of a folding box 3 during the packaging
operation will now be described 1n further detail, referring to

FIG. 1.

Once the folding box 3 has been placed in the second
conveyor device 6, the top flap 10 1s 1n a virtually horizontal
position relative to the top side 3A of the folding box 3 and
essentially forms an angle of 180° with that top side 3A. The
product 2 to be packaged disposed 1n the first conveyor device
5 1s conveyed synchronously with the folding box 3 and 1n
such a way that 1t 1s positioned exactly relative to the folding

box 3.

Next, the product 2 to be packaged 1n the insertion zone 4
1s inserted 1nto the folding box 3, which has been enlarged 1n
the manner described above 1n terms of the cross-sectional
opening by means of the device 13; during the conveyance of
a Tolding box 3 into the nsertion zone 4, the top flap 10 1s
introduced 1n the manner shown 1n FIGS. 2 through 4 increas-
ingly into the recerving area 14 of the device 13 and 1s kept 1n
a convex shape, until a bag 2 has been placed 1n the interior of
a folding box 3. Next, the filled folding box 3 1s moved out of
the msertion zone 4, and the top flap 10 1s brought back out of
the recerving area 14 of the device 13, and optionally 1n a
turther packaging segment, the folding box 3 can be closed 1n
a manner known per se.

It 1s understood that 1t 1s up to the judgment of one skilled
in the art to embody the mtroduction area 15 and outlet area
16 as separate shunts, as an alternative to the version shown in
the drawings, so that a top flap of a packaging means or

folding box can be introduced into and guided out of the guide
arca 14 A of the device 13 smoothly.

Furthermore, 1n a further embodiment, not shown, of the
subject of the invention, 1t may be provided that the device for
widening an opening cross section of a packaging means 1s
embodied variably or deformably 1n the guide area 1n such a
way that a degree of curvature of the guide area can be varied
as a function of the particular application in question, to
enable adapting the device to various packaging means with-
out having to replace the device 1tsell.

In a departure from this, however, the possibility also exists
of embodying the device as a specific-format part which
corresponds with only one particular format of packaging
means. When packaging means formats are changing, a dii-
terent device must then be 1nstalled 1n the area of the 1nsertion
zone ol a packaging machine.

The above-described device for widening an opening cross
section ol a packaging means 1s suitable for both continu-
ously and incrementally operated packaging machines and
enables the most problem-iree possible msertion of product
to be packaged, including 1n particular nonhomogeneous
products to be packaged without changing a cycle time of the
insertion operation. Thus a throughput of a packaging
machine of the invention, compared to conventionally
embodied packaging machines, 1s ummpaired, while at the
same time the vulnerability to problems 1s reduced.
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The foregoing relates to a preferred exemplary embodi-
ment of the invention, 1t being understood that other variants
and embodiments thereof are possible within the spirit and
scope ol the mvention, the latter being defined by the
appended claims.

The mvention claimed 1s:

1. A packaging machine for 1nserting product packed 1n
bags ito boxes each box having oppositely disposed side
walls spaced a distance from one another and a flat top flap
attached along one edge of one of said side walls, the top flap
being foldable relative to said side walls to at least partly
cover an open end of the box, the machine comprising:

an insertion zone in which a bag 1s introduced 1nto a box

though the open end of the box;

means for transporting the box in a feeding direction 1nto

the insertion zone; and

means, 1n the insertion zone, for increasing the distance

between the oppositely disposed side walls of the box
during the 1nsertion of the product to be packaged into
the box, said means including a convex receiving area
for reshaping the top flap into a convex shape.

2. The packaging machine as defined by claim 1, wherein
the means for increasing the distance between the oppositely
disposed side walls of the box 1ncludes an inlet area having a
tapered groove into which an edge of the top flap 1s nitially
inserted as the box 1s fed 1nto the insertion zone.

3. The packaging machine as defined by claim 2, wherein
the means for increasing the distance between the oppositely
disposed side walls of the box includes an outlet area having
a tapered groove, the tapered grove of the outlet area, begin-
ning at the convex recetving area, Icreases 1n size continu-
ously 1n the feeding direction.

4. The packaging machine as defined by claim 3, wherein
the convex receiving area 1s formed by a groove extending in
the feeding direction and having a convex curvature with
respect to an outer surface of the side wall of the box to which
the top flap 1s attached.

5. The packaging machine as defined by claim 3, wherein
the means for increasing the distance between the oppositely
disposed side walls of the box 1s defined by an upper part and
a lower part connected to the upper part.

6. The packaging machine as defined by claim 3, further
comprising a fastening element by means of which the posi-
tion of the means for increasing the distance between the
oppositely disposed side walls of the box can be adjusted
relative to the position of the top flap of the box.

7. The packaging machine as defined by claim 2, wherein
the convex receiving area 1s formed by a groove extending in
the feeding direction and having a convex curvature with
respect to an outer surface of the side wall of the box to which
the top flap 1s attached,

8. The packaging machine as defined by claim 7, further
comprising a fastening element by means of which the posi-
tion of the means for increasing the distance between the
oppositely disposed side walls of the box can be adjusted
relative to the position of the top flap of the box.
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9. The packaging machine as defined by claim 2, wherein
the means for increasing the distance between the oppositely
disposed side walls of the box 1s defined by an upper part and
a lower part connected to the upper part.

10. The packaging machine as defined by claim 9, wherein
at least a portion of the lower part of the means for increasing
the distance between the oppositely disposed side walls of the
box 1s deformable, whereby the curvature of the convex
receiving area 1s adjustable.

11. The packaging machine as defined by claim 2, further
comprising a fastening element by means of which the posi-
tion of the means for increasing the distance between the
oppositely disposed side walls of the box can be adjusted
relative to the position of the top flap of the box.

12. The packaging machine as defined by claim 2, wherein
the means for increasing the distance between the oppositely
disposed side walls of the box 1s formed with a bevel on a side
oriented towards the bags to be mtroduced 1nto the boxes.

13. The packaging machine as defined by claim 12,
wherein the means for increasing the distance between the
oppositely disposed side walls of the box includes a convex
recess facing the bags as the bags are introduced into the
boxes, and the bevel 1s disposed 1n the area of the recess and
1s rounded 1n cross section.

14. The packaging machine as defined by claim 1, wherein
the means for increasing the distance between the oppositely
disposed side walls of the box 1s defined by aw upper part and
a lower part connected to the upper part.

15. The packaging machine as defined by claim 14,
wherein the means for increasing the distance between the
oppositely disposed side walls of the box 1s formed with a
bevel on a side oriented towards the bags to be introduced into
the boxes.

16. The packaging machine as defined by claim 14,
wherein at least a portion of the lower part of the means for
increasing the distance between the oppositely disposed side
walls of the box 1s deformable, whereby the curvature of the
convex receiving area 1s adjustable.

17. The packaging machine as defined by claim 1, further
comprising a fastening element by means of which the posi-
tion of the means for increasing the distance between the
oppositely disposed side wails of the box can be adjusted
relative to the position of the top flap of the box.

18. The packaging machine as defined by claim 1, wherein
the means for increasing the distance between the oppositely
disposed side walls of the box 1s formed with a bevel on a side
oriented towards the bags to be mtroduced nto the boxes.

19. The packaging machine as defined by claim 18,
wherein the means for increasing the distance between the
oppositely disposed side wails of the box includes a convex
recess facing the bags as the bags are introduced into the
boxes, and the bevel 1s disposed 1n the area of the recess and
1s rounded 1n cross section.

20. The packaging machine as defined by claim 1, wherein
the packaging machine 1s operable discontinuously or con-
tinuously.
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